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(57)Abstract 

PROBLEM TO BE SOLVED: To provide vapor phase epitaxy 
equipment which enables vapor phase epitaxy of a homogeneous 
film at the surface of a substrate to be treated, by precisely 
adjusting relative positional relation between a substrate support 
member and the bottom of a member constructing a channel. 
SOLUTION: The equipment is arranged such that a position 
measuring device including a laser displacement gauge 24 for 
measuring a distance from the substrate 11 to be treated is 
disposed in a direction vertical to the principal plane of the 
substrate 11, and that a portion of the wall surface of the channel 
constructing member 7 with an opening 10 formed therein, and a 
portion of a surface of the substrate support member 12 subjected 
to measurement by the position measuring device, reflect laser 
beams emitted from the position .measuring device to such an 
extent as at least required for measurement. The equipment 
comprises a position aajusting device 18 for actjusting positional 
relation between the channel constructing member 7 and the 
substrate support member 12, and comprises a control unit 23 for 
controlling the position adjusting device 18. 
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, :)t i§ i§ L ft V ■> 4 ? ft & T* fc 2x 14 , Si^-T-f V^&I^ffottfiV^ 
[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

& lw , K)£i2f»filftK)©iJvc-(Pl5 r |)i|t5. 4 1*, *»fllrii»#7-C&$, JS 
Slfl58*5jfgg^ fi £g i j^^ i$K g2 2lCj;oT", Jb« p - K d Z 1 UH IT, X£ 

<D F*J & K (4 , 3*; # $ 9 14 *i< , ^ » - - h 1 6 IS « » 8 # M« » T # 5 # * T *> 

So 

[ 0 0 3 9 ] 

lLSr^LT, S£«S;&gfi2 0lC4o-C, Jta«P©f--r>'/<-l©rt«lilRA$n5. 
tf*^* 1 3 £ £ £f I" 5 tU «£ «J l 4 I4&TLT339 , tt^M 3 

Mi2£f£fi^tgft#j££fto-c^5 0 

[ 0 0 4 0] 

■t © ft , S«{S#S?#12I4, S«$&jgfi2 0;4>e 5 *iz:/ ; ?i3Jb^£ 015 
il 4*ffV±#t5ri? ) RJS£2li=-e#«)1-5o d © # jg 14 , S^ii^g 2 0 30 
KJ:oTft»e>ftfcffitt^E1I3ftT^ * © ffi atffi * 18 « © W » f4 fc $ *i T V* 

[ 0 0 4 1 ] 

0 4 tJ J: Via 5 izm&&ftUtt 1 2 t ISM 8 ©&gH# £^1". 0 4 Id ^ 1" 4 5 iz , g 
«{S#gB#12<D*jgAI4, iffig8»SBBi:, |f3-¥ffi£r#tl£1-5£gS#;fe5. 05 

i-^t 4 p ic, g&&#&** 1 2 <Dt&u t m&m 8 <dm an 1 o <ommm<D^mh^ \. < 

{fcfcftrttuift f>ftv>„ CW45 Kflf$1-5c: tic4 t) ^^oatnSrSll-w t ft< 8£g|© 
f£ # & i: ft 3 . l©^l^S!|3pgt tt, r. ix l:: *f 1" 5 

7 (DteaTixS:KW1-5£>®^& 5. 0 4 1:1^1-4 5 1^ X ft* 4 

ttYHfclBo T ^teff 2 4 Xl, Y # Ji <E> £- £ *i »4 5 , &EA, & 40 

EB©^n^^©Z«ftffiSSrlSfiiUT, Hiilill 1, £«{Rtt«T>'# 1 2, *J 4 , ffc 

ss«fieec«7©js«ei5 8(0{ieffiffiS:#5 o 

[ 0 0 4 2 ] 

r©45«CUT#f 5 tvfc^fitiia«r06lC^1- c 06 14, «di:X Y^r-i?©X«lJ 
14 Y & K *J 5 & & ft £ , «E«ilCW-1fS(atf2 4KJ:0ffHLfcHJ6#*ttttJ:©fEJi«r 
T'nyhtfctO-C&S. L # o T . &$4l4Xf4£7!:f4Yli±©ffi$«:^L, «l 14 Z 

IISl 1©£5) C»t5ftIJ3J: tfffi t 14 , *t5Bld*f^1-2.tS«KBl*34U:B2© 
Z 4tt&@ £ , «®Alc*t(£;l-5ffijSA©zWffi«Srtt:«1-5-tid4t)*«)t)ix5. 
[ 0 0 4 3 ] 50 
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&&&&& & i 2 vn-m t & 8 <om aw i o <z>mm t <ommt* , m&A . b 1 , b 2 

£ & » L T . **<U--*«tttt24©Ua#*fl5+5fflW-e*>*Sl. S 2 i *)*«()?, 
^5, Z to £ o Iz&fc&ftWU 1 2 <Dftm k 8 <Dfftnto 1 0 <D*. y i? (Dm^ft, ?£ 

fc* (t * % < H- m fit a* £ {t -f 5 o 
[ 0 0 4 4] 

W ± <D <fc 9^XY^.T-v;3 0©#B*<DU*flr-»t V- - 1f £ & §r 2 4(Dtb^«#ICj;o 

frLT, ftSSaggg l 8 SrIEft 7 Og^SrS&DIg iiffi K « fiK 7 

0*S«8ii««»«J«l 2ioffi»flrlHflii||lt5:tTJ, *»SA<i**K<fcB 10 

[ 0 0 4 5] 

^ff«9«XRiA«ttltSKl2 2i:J:oT, ±»u - Kb y * *2 1U*^ 

ut> i ortastjftASti, fi/r3£oftB^«tB£*i5o rr-cii, 

t' ^ - tK - h l 6 a> b <r> u - if 3t £ X & ft v> J: 5 , ^#8B9£^Lfc#1iT?{fi:BfcJt>£ 

[ 0 0 4 6] 

* , iCtfttf, S j£ {£ # SB # 1 2*j£«W8^©¥*fle*R|£fi©«;i*I 20 
BB8«&ffiBW£3SBi::.t0Wj£LT#it>. &fi&i/)£tT?ro-e, £irH^(D^t)£^S<3 

v^fc«»tttttiifc»t>4J^ii8-e*)*. 4 tz%&mfemffix' h z v—v %hlu 2 4 a . km 
2 43«fctf^ + w<-i©^©*&(i~&B1-sri;65T£5fcfc, S « & # SB # 1 2 t jie 
lEfflJ 8 ©«*t<fcBH«<&{£fifc«>fc*ii,*-c. 5lSt2S:*g*»t5ciiSiiv^. * © 

B# IB n ;* Hd « L , feettti»]±S*5C k#^IBi:ft5. 

[ 0 0 4 7 ] 

(HJfero^ffi 2 ) 

* ItlilSiillOli £ ffl W c *a g jfc £ ^ fft 93 0, 01 1 tt®{fe&#£IB<a®& 

-f«tt»24, & «fc , l«©#iliLt©CCD (Charge Coup led 
Dev i ce) #*72 5#i2:B<*JxTV^. ®{fc&#g«2:LTIi, ±I2©CCD* 
^7<0fdl x CMOS (Complementary Metal-Oxide Semi 
c o nd u c t o r) K ¥ fa<D * * Z fa % * 7 & X i> £ 

[ 0 0 4 8 ] 

iE^ioStlttt, B $5 3i: 2Sj B i LTU — 1r*3E{£iH-2 4 © ^ £ ffl v> , 40 
l 2ii£«$B8©lSt, fcitf&fln&i 6 ofSim b l 2©8S$B©B£fW£«!]?£ 

L T 3 # , -t<Otti-Ct)^Moa!l)tlC*3V>TI4, \s - %<D X X y h & 
^S<e(iB^i3-fr»S3is#e>ixftv>-5r|gtt^fc5. 

[ 0 0 4 9 ] 

fcixlf, lSK&C8«D|?aPSi51 OCD^^tlC^JV^X. W — if3t(0^^s/hgi5 0. 3mm© 
4§ £ , ij»^»»KU-f Jt«5SfcoTV»5*li>bafee)4<i5ttl*t > 0. 3m 
m <D X \> u - t & ft & -f 5 Z k \z * Z> . * © *!> ft *: 0 . 3 mm<0Slii5$th5 : t I: 
ft 1 ?. ^54»S0. ImmSriir t*iT?J<JV\ r , *jlifc©»«Ttt, SffiiS 
# SB U 1 2 iJ£«8B8©:*:yv?f!fl©fflfiS£8!l3S1-?>;£)£i: LT, C C D # > 7 2 5lCt5 
®fc»S£SrffW m & ZiMtW&Zfami- Z> Z k [Z 1: ^ x , Pii#<DMR§£8!lS-t-S. 50 
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[ 0 0 5 0 ] 

B8KCCD*y?2 5l:J:oT»|ISh5it'f/-J?t*t. CCD*^ 7 2 5 ©I 
KKfcfcoTtt, R^OHDil OOfgDl, {£fi*«)»S<7)g*tt«l^%itLT, ® 
S4lSSCCCD*>7*UR$il5, t x. tf , £Sfttt«|S#120>K3D2tf8O 
mm, BjP«l 0Cl8Dli«8 2mmC»d, (S) # <D $ M 12 , >t «9 1 . 0 m m <!: ft 9 , 
*0ffi«ft»i::S#3;h.5»S;&so. 1 mmt Lfci^Cli, '>4< it If I »0. 1 
mm&TT&S&gdJfcS,, Dl=8 2mm^TSrlJ®rtlClRi65yi:ft(C|l x 

g! 8 2 0 X 8 2 0 = 6 7 2, 4 0 0 Ilffl C C DA ^ 7^£.f i 45. 
[ 0 0 5 1 ] 

ft £ , IS^fcCCD^y 2 50lft^&, 8i5# 1 2<BJHffi£j££ftR80M 10 

n»l0<B«*©|B]P«*#»$#ifc|co^TBl9l1-.5 0 0 l 2#»±Lfc#* 

4?> tf - x *^ Ytt±©MiL x 1 , Lx2, Lyl, L y 2 £ g ffi L , C tl h & * L < 

s j: 5 icistimaEi-ixif a v*. 

[ 0 0 5 2 ] 

* *s fe lalCi- 5. B9i:B«fCvtJ:ii:, S 1 2 cd ^ (i , m 9 

6 O 1 £ , *tE««f«Wl2S:[aeu**fci:tO|gI|E«i:«:5S^I=tt:-au<tV^. 09 
Kvf J: 5 fc, IfiftttSttl 20^6^1:11, S«^^SUltl2<oq3-L<0 1tt, R^tf) 
tll**ttt;i0ttttna4 I &Oi)s*Hl0|El£M2:&5. roi 3c, XfiftttKtti 2«9 20 

Hoit, toBR to * k-t ttt> *>®mmo bi*-&Lx^tt\*m&\c it s mm l x i , 

Lx2, Lyl. Ly20ftt, E6filOtt«r i C«ft ITV> < . L fc * o T , ft if ft 
fiftS-fcHtSrff^fcfctClfi, J£&8|S8©WiPS|310<DEp.frO2£, S $g SB It 1 2 <D H 
^OleJIcttTfcS, mfc&ftUtt 1 2<D*ifrOlj&5ffi<#ilftR<o^,frOi& — ScS-SS^ 
S ri 5 & 5 . 
[ 0 0 .5 3 ] 

4 T > 0tSro&*i£-fP,l,fc, '>^< it)3tSC0CCD*>7B«S'iKt5, MngBl 
0OfiO2li 1 toWP8l 0©JIIro'>^< t tttS©3^5r*(iit5C it?f tli-C 
#5. R £ , StS««fgq#12(O^^SrSiptL.fc^^0 1l4, 1 2 (D fl- 

ft 0 '> < £ iffig:ro3,&£&ttl1-5rt-cirtti-c£5 0 mcj: OftffiogftSlIfcx 30 
- ? 3 ft a> P> , S & & # SB ** 1 2 <£> * & O 1 # ft < flBiF R © «P is O & * 5 C t T £ 5 
„ c<aj;5fcLT#i&fcttfi!);R<otp<froi, iPStl 0©f <t02©ii7- f X 

[ 0 0 5 4 ] 

#^l£©^1£i::$jv>Ttt, 6SQgi oo^frtfASWtfe^— *a»P>£&4&5|i*i>-cv'>3# 
, fflv^S C c D * * y OWiR«i6Si£J® <c(fce^-i3*fSKlJ:JF5E»ft»^£fl, »£«Hc*fc 
*LfcB{fe£fflV>-C, PtHO&gfcffpri:-?, fil^j3-B:i«r**5 C t *5-?f 5. 12 

1 oi::&#i£*LfcccD;&*9H§fe£^fc&m;fcfc&7j*i- <) si o £ t) ttn& 

± 12 i £ x Sfe{*«Ffi15*tl20t^01*3jg< ft»R © «t> <? O *J J: , M P SIS 1 40 
0 <D * ^ o 2 (D J&g? £ # » 5 Cl £ i* T # 5 . 
[ 0 0 5 5 ] 

#^life©Jg1i©£jfc£jKoV>-C, El 1 5 . Ell lli, CCD*^ 

7 2 5£J;oTaj^$iv5ij{fe^^-i>i:JE:(0iag*&lr*i-«l^;l2lTfc5. ±ft<D <fc 5 
£ > £ffi^^SS*tl2<DlHlte^£li, g«&#$B#12<D0£SBiJSM8©|J8PS|5lO<o 

JSI*©SBW©IHira(iaill£, Lxl, L x 2 . Lyl, L y 2 t^t) I4f ||UT^5 
o £ 0 ■£ • * ft /MR K 1" 5 l£ tt , X *& , YM±04fi9r0B|[|l||0!)|R|ffiLxl. Lx2, L 
y 1 , L y 2 *i, ? IV'SSi-ctlit 5 i 9 i:SRith,tf fi rro^SCov^t, £17 
tft 91 -t 5 . 

[ 0 0 5 6 ] 50 
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C C D * / y 2 5 »C X >Q , S « ft # SB »1 2 # 1 g] «c 1" 5 M © IS tfc £ ig ft tt K ft Jg 
■f 5 . wft*:Bfc*iaLT,Hllfc5*1-4«Br©niHLxl, Lx2, Lyl, Ly2 
©**i-Pix©*:*:«i3J:tf*/h*4:#«>3. |c , *©***ift/htt©af, -f & *> X 
lb ffi A L x 1 . A L x 2 . A L y 1 . A L y 2 £ # * , 4 L i 1 t A L x 2 L< 45 

^[SlOXi^lSKDiliii^fc, IQ * C , 4Ly 1 tALy 2i«9L<i5*ftOY|i* 

t^ltfiilllll 8 £ i>fc!§*j£giS#7©ftttfcfc£fr9o 

1 0 0 5 7 ] 

fcfc u-if £&f+ 2 4KJ:5«!6*6i:ov^B?it5. ±15 3l2&©»ii l icfcHTtt, 

Bf! D Sfl 1 0 © JD$£ £ , S&ft 1 2©fl.$©|B3SSt> U-1f*ffiW- 2 4 T'S'J £ I, TV> 5 10 

fc*b, U "f ^ffilt 2 4 $ *, XttlfciVYttfO^^IIfcV^Ti^tS^SiSJ, 

5. *£*©«*«©*} ic, CCD*^ 7 2 5i;J:ot 1 ±iE©MH£«iJ5&1-5}§£fi, 

© f§ l © J; 3 u-^SEttW- 2 4 * » lb $ « ft bit M>K.»\^XKM1r * &9tt 
ft v> 0 

[ 0 0 5 8 ] 

»fi«tt«#12 i«K«J*tttt7©l£«»8©»»fc#»5£ttT;fciitf, Sffift^SB 
01 2*sj:tf£««B8-ti'i€;rifc:o^-c\ {£ jf ©'>ft< ii3£©Z*#|6j©i«3frttai 

4 5c UfciS o T, £iifc©J&fS.l © «t 5 \z U-if 2 4 (D&W>A i ft£fg& ftjn $ * 

t m m w ic m £ 1- 5 & m a m < » $> 5 3 ^ i~ # # 5 z m © as * ®j s -t- n « s 9 -5 . 20 

[ 0 0 5 9 ] 

24t»lLTti<:i? < XY^f-i?30«:**t5:tU$5. **te©^ 
[ 0 0 6 0] 

lootcinciiiiuu. :o»t'l««»»*ti 2, tt/M3, fits & 8 
#aft»§RL, *ix€ix©W#fc;8v*fc;hT^$Wtt©»lB««*©3S, J; , g 

«<*»»Wl2i*E«»8©tI#«fc«B8«#-r*i5£i:#abS 0 «Mi , J£Slf|i8(4^^$li 

*#®-?mf1t.ZhX^Z. £©±3i;ijeEtR»8itfir^*i3i:H:«-Ktfafc3fc«>, * 

©»»K*©gK:gH it z «i©k $ ic-r ix*5|§^i-5 0 *©£», Hta^flg-co^s-r 

[ 0 0 6 1 ] 

-Kfc U-1f«tt«- 2 4 KfljV* f>n5 U-U*««»4, #6 t L < 5. 

g«^->7 hLTV^<, •£©£«>, fcixlittT"?! 3©figi5i 1 OOtCIlfc* 
U-"!f*©«* t T» LTS3fc«Ki3V^T, S It L fc. W - f 5 * © & ffi ** * *J tt \z 

ft 5, 

[ 0 0 6 2 ] 40 

-tfS©£lfe©J&J£l::ffl V> t.tl5fiiilgglTfc 5 l" - 1P * 4fc tr 2 4 IC, W-if 
3t©StfiSriliSig-f-5/<y K /« * 7 j * £ , w-f s Elt)fc©g3fc3lS J f-©^Ji&l::f2:e-r 
5. C© J: 5 t£'< > KA^7^ yu;? $rS3t9g^©#fi(llr!9:e-f 5 r i 1' «t 5 , Jjc^i^/w 
^©T^5r{SM$*, *a«tt-C©«J6aJ^ttfc ft 5. 
[ 0 0 6 3 ] 

^-ifSW3t©S3t^^lc*t-t-53t©Alt*r6)^©J|ii-t-5^ y h^Sr, S**^© 
¥fi(llcS;BUTtJ:v^ 0 Sit^^FlcJifaw.t^ft^ys'hSr^ttUT, S^jgf'MOEIt 
l'fc^-^**JA«ti-5*rt«^*»fe©^SIft**tai^A,^© < \ws : ft«SHj5-tT ?< 

sw tfc w-ip*«:±fc*tt]i-i r taj-c* 5©-c, sja^fii-c t mfctfsim t ft 5. w 



(12) 



JP 2005-5552 A 2005. 1. 6 



[ 0 0 6 4 ] 

&.AKDX 5 ©T#«r Bit 1*5 0 Z tT, us *a # i& -c © & e n- an # 

•can 5£r - * k »-3 t a $ Das * ft o z t » vr« t * 5 . 

[ 0 0 6 5 ] 

0icg«{fc8fg|s#i 2£;ffLTft*!! ! 3gtgi lO±*ffi*J±Srrti<J:5iiUfcis. M P fas 
10£ffiK«jSSFB#7<O^#g|59lCfl5f£l,> ^#W9©35#ffiliMP«10SrJgfiJlL, ft 
ffllifil io±*B^Tm*i:45J:5i:LTtJ:v\ 
[ 0 0 6 6 ] 

[ 0 0 6 7 ] 

[ft no a Jul. 

SSSSBKJ:**. jjft SS «■ t ft & t © & g 1* ft Sr * IE i" 5 £ t » T £ T , r© 

■C* 5. / 
[0ffi©f85i|iftt&i3n 

[0 1] -0«BJlcS^v^^^l60^1ii|ifcMt5affi^S^Sro«jt^^i-5F®|ll-cfc 
[0 2] CO*W»iS<5^fc^lfiO«filli*stt5$Stt*Si6«o«Jt«:*i-»»riB0-C 

£7F1-&*0T*'&5 O 
©&B£*-f¥ffi0-C;fc5. 

[0 7 ] c © IS S -3 ^ HJS © M 2lc:fctt5ftffl/£ftgfi©«jt£^1-¥E0-Cfe 
[08] r. ©£93K£*3v>fclllfc©j&fl| 2 fcfctt 5W«J«i»3S«lc J; 9 LfcBftf p« 
[0 9] r ©38K(cS<5v^fc|lt6©Jgffi 2 icfctt 5S«{fc#«#©I]<E#ffi£ *1-tftgi3 0 

[01 o] z <D%m\zm<5\*itmm<D&i&2 Ktitf LfcM»8#gfi©iiifc£ 
[0i i] ro%^^cs<5v^yi:ll^fero^^2^j3^t5iJ«®#^eo®^feSrfflv^fc^aa^ 

jfe £ fjk 1" K 9! 0 "C * 5. 

[01 2] tt * O ft ffi K rt * ft ft J* ft £ B © ft * 9 1~ KIR IE B ? fc S . 
[01 3] & * ©ft Iff 33 rt 5 $ft $| tfft §gfi © ffi £ Sr *i*fBSr S 0 T ife 5 . 
[»*©»« ] 

1 ft^^-, 2 ft J& £ . 3 # * ft j& R , 4 # * # ffl P , 7 ffi Sg « j£ g|5 # , 8 

JS«tt, 9 3£#W, 10 Sn», 11 t&ISfi, 12 SSfttttttt. 18 
filSigl, 19 ft B S'J £ igj B , 2 0 S«aS^^E, 2 3 |«%I,'24 V- 
1f£(£fK 25 CCD*^7 (I«tli#$t) . 
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